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longing to one principle, of electricity, magnetism, and galvanism have emanated 
in unbroken succession from the concatenation of circumstances and the persever
ing and ingenious. experimental researches by which the elucidation of theEe 
recondite phenomena have been effected 

The present tendency of chemistry is towards a reduction of the number of 
those bodies hitherto considered as elementary ; rapid, indeed, has been the growth 
of organic chemistry through the labours of Hoffmann, Berthelot, and others. 
The important power of synthesis has grown with this growth. Since Wbhler, in 
1 828, succeeded in artificially producing " urea," Kolbo has similarly, by the com
bination of iDorganic elements, produced acetic acid; while Berthelot has formed 
glycerine; of the bases of vegetable, oils and fats he has also formed grape-Bugar, 
and has realised the synthetic preparation of camphor. An important series of 
alcohols and derivatives, as extensive a series of ethers, including those which 
give their flavour to our choicest fruits, together with other important organic 
bodies, are now capable of artificial formation from their elements, and the old 
barrier dividing organic from inorganic bodies is broken down. 

Since Niepce, Hersohell, Fox Talbot, and Daguerre laid the foundations of 
photography, year by year some improvement is made—some advance achieved 
in this most subtle application of combined discoveries in photicity, electricity, 
chemistry, and magnetism. 

{To be continued.) 

REVIEWS. 
The Mining and Statistic Magazine. By THOMAS MOELRATH. NO. LXII. August, 

1858. New York: George M. Newton. 

Tms number of a very useful and instructive magazine has reached us from the 
other side of the Atlantic, and has afforded us much pleasure in the perusal. Its 
articles are generally of a practical character, many, of course, being of local 
value ; but there are others which will be read everywhere with interest. Such 
is the first part of a very interesting essay, by S. P. Leeds, upon the influence 
which water holds in mineral veins. 

This inquiry is a very important one, if it bo true, as it generally stated, that 
dry veins are barren, and that with the abundance of springs of water hey become 
more and more prolific. The elucidation of the present question would go far, in 
connexion with other inquiries, to determine the principles which govern the 
formation of metallic veins, and, as the author of this essay justly observes, such 
knowledge would be of inestimable value to the miner, as it would teach him to 
discover upon an early examination of a vein, whether it would be a productive or 
a barren one. 

Certain laws or principles must govern the formation of all mineral veins, which 
cannot be the result of fortuitous circumstances; the circumstances attendant 
upon them are too uniform in character to be the effect of casualties j and the 
forces which have caused the deposition to their metallic contents are still in 
active operation. Nature, except in isolated instances, ever produces the greatest 
results from minute materials and long-continued action. 

If the metallic deposition in those veins which have been allowed to refill with 
water is plainly perceptible in the brief period of one or two centuries, it is 
evident that much of the character and quality of a vein depends upon the water 
circulating through i t ; which not only merely acts as a solvent, but brings into 
activity electric, chemical, and other subtile forces essential for the concentration 
or deposition of metallic particles. 
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" Those portions of a vein," says Mr. Leeds, " which from the peculiar con
formation of the country around them are drained of their water, are usually the 
most unproductive. They appear, like the dead bark upon a tree, to contain no 
life, and to possess no mineralizing properties. The ores are usually in a state of 
decomposition, or seeming decay, and the whole metallic appearance is that of a 
state of decrease. This peculiar condition of the veins above what is technically 
termed the '* water-level," is unfavourable to all except gold-veins. In them the 
deoomp osition of the ferruginous pyrites has had the tendency to liberate the 
minute particles of gold, and render them more accessible to the manipulating 
machinery ; but, with this one exception, the veins are not considered valuable 
above water-level. And it is the very absence of 'vitality,' in the exception just 
named, that causes this temporary benefit; for even in gold-veins the ores are 
more rich at and below water-level, for permanent and enduring work, than they 
are above it j but the ores from below the water-level, from their hardness, require 
more labour to extract the gold. Below the water-level the pyrites remain 
unchanged, the wall-rock maintains its primitive induration, and the gangue-
stone holds its natural structure. Above the water-level the pyrites will be found 
altered from its bright, glistening hue and compact structure, through all the 
changes, from a slight oxidation merely coating its exterior, to an entire decom
position into a soft pulverulent form." 

After quoting from various anthors to confirm the truth of this proposition 
Mr. Leeds divides his investigation of the action of water in veins into these 
heads :—1st, Its Properties as a Solvent; 2nd, Its Mechanical action; 3rd, Its 
Electro-magnetic bearing ; and 4th, Its Chemical power. 

Although it may be difficult to determine the extent to which water is capable 
of acting upon metallic salts or substances, yet the purest metals, when suffi
ciently divided, are soluble in water. It has been shown that silver, mercury, 
lead, copper, and other metals have been taken up by water and deposited on the 
surface of rifts, as in the Christiana Mines in Norway, in Peru, and in other 
mining districts. " When, therefore, water impregnated with sulphur meets the 
same element charged with metals, permeating the joints and pores of the rocks, 
precipitation takes place, and a compound is formed in accordance with the laws of 
affinity. Again, although the process of the formation of metallic matter may be 
extremely slow, circumstances are recorded which appear to prove it may be, 
in some instances, perceptible. Mr. Trebra, director of mines in Hanover, has 
stated that " he had seen a leather thong suspended from the roof of a mine, 
coated with silver-ore ; he had also observed native silver and vitreous silver-ore 
coating the wooden supports left in a mine called Dreyweiber, in the district of 
Marienburgh, which had been underwater 200 years." " At Wolfclough Mine, 
in the county of Durham, which was closed for more than twenty years, and 
opened again, needles of white lead-ore were observed projectingfrom the walls, 
more than two inches in length." 

So when veins which have long been kept dry by artificial means, have been 
allowed to refill with water, and remain so for many years, it has been found, on 
opening them, that the mineral deposition has again progressed during their 
interval of repletion. The deposition of copper and silver upon the timbers, or 
upon leaves floating in old mines, is of frequent occurrence; and the abundance 
of mineral springs in all parts of the globe is evidence, also, of the solvent powers 
of water. In many of them we find solutions of the salts of iron, copper, silver, 
&c, of sufficient strength for these to be deposited by simple evaporation, 
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This solvent power is manifested more especially when the water is impregnated 
with certain gases, or with alkaline solutions, the oxides of metals being most 
freely acted upon by the latter ; and, as all the primitive and many other rocks 
contain potash, it is easy to perceive that there is abundant provision in nature 
for the solution and transportation of metals through the medium of aqueous 
currents, in the veins. 

The original spaces of decomposed crystals of the feldspar, forming an in
gredient of the natural rock, are not unfrequently refilled with peroxide of t in; 
even part of the original feldspar sometimes remaining, according to the extent to 
which the disintegration has proceeded; and sulphate of baryta, a substance 
usually termed insoluble, and common in lead-mines, occurs under circum
stances which leave no doubt of its having been deposited from aqueous 
solutions. It has been known to replace portions of corals in the mountain-
limestone of Derbyshire. 

Regarding the difference of the substances held in solution by hot mineral 
springs, and those found in metalliferous veins, M. Elie de Beaumont has pointed 
out the reason why, notwithstanding the intimate relations of such springs with 
the formation of mineral veins, the contents should not be expected to bo 
identical: the fact being that those substances which are least soluble are not 
discharged by the hot springs, because in the flow upwards of the thermal water, 
each change of temperature in cooling, as they mount towards the surface, causes 
a precipitation of the least soluble substances on the walls of the fissure, while 
the alkaline salts and other readily soluble substances are retained in the water, 
and discharged by the springs. 

The second point considered is the mechanical action of water. This influence 
in the degradation of rocks and transportation of particles of matter is so commonly 
apparent that we need not dwell on it in this review. Two points noticed are, how
ever, worthy of insertion. Referring to various conditions under which silica is 
deposited, Mr. Leeds continues, that the "vein-fissures may owe their origin 
to the gradual deposition of the gangue-stone forcing asunder the wall-rock. 
The expansion of a small quantity of water in a crevice while passing by freezing 
to a solid state will dissever largo masses of rock. The gradual deposition of the 
silica into the crevice may, by passing from a fluid to a solid state, widen the 
fissure and enlarge the vein. Such a course of production would account for the 
presence of those fragments of wall-rocks which are found in the body of the 
vein ; they have been left in their position, enclosed in the gangue-stone, by the 
gradual receding of the wall-rock. Had the vein been an open fissure from the 
first, those fragments must have fallen to the lowest depths ; nor would the wall-
rocks have been able to sustain their position—the ' hanging-wall' or roof of the 
vein must have fallen to the ' foot-wall' or floor. When even a brief extent of the 
solid contents of the vein is removed, it becomes one of the most difficult practical 
problems in mining engineering to sustain the walls in their original position. 
How utterly impossible it would have been for them to sustain that position, if 
without support throughout their whole extent." 

He then quote3 from our countryman, Sir Charles Lyell, in reference to 
calcareous springs, that " the constant transfer of carbonate of lime from the 
lower or older portion of the earth's crust to the surface must cause at all periods, 
and throughout an infinite succession of geological epochs, a preponderance of 
calcareous matter in the newer as contrasted with the older formations." 
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In the consideration of the mechanical or transporting action of water, we have, 
besides the operations effeoted by its upward flow, to consider those effected by its 
percolation downwards. 

When the waters sink into the ground they carry downwards such soluble salts 
as they meet with on the surface or beneath the soil, and deposit them either in 
this course or on meeting with other water holding different salt in solution. 

" And here the question may be asked, What becomes of all the metals that are 
raised by man to the surface of the earth ? England alone produces nearly three 
millions of tons of iron annually; while the aggregate of all the metals produced 
throughout the world would startle the mind, and task the eye by its long array 
of figures. Year after year this active production has been in operation, from the 
days of Tubal Cain to the present time ; greatly increased, it is true, in the past 
few centuries ; and if but a tithe of the whole amount ever produced was now in 
existence, the whole surface of the globe would, or could, be encased with a dense 
covering of solid metal. In the beautiful economy of nature nothing is lost, 
nothing annihilated; and in the comminution by actual use, for every contact 
with a metal causes a wear upon its surface,—in the chemical action of the 
atmosphere, with its mechanical alternating effect by changes of temperature,— 
and in the solvent and mechanical properties of the water, re-conveying the 
metallic particles and salts to the interior of the earth, may, perhaps, be found the 
only satisfactory solution of the inquiry." 

The third division of the inquiry is in its electro-magnetic bearing, and opens a 
wide and little-explored field of inquiry, but which promises to " throw open to the 
researches of the student truths of the highest and most fascinating character," 
and presenting "scope for the boldest strides of genius." 

" Why is it, that during its position in the vein, and attached to or forming a 
portion of the vein-rock, that fragment/which when broken off, so speedily under
goes a change in its chemical, and consequently in its physical construction, 
should remain unaltered? If any change could be perceptible in it, while in its 
original position, it would be that of an increased metallic value. There would, 
if it were examined in a vital portion of the vein, be found a gradual accumula
tion of metallic particles. l e t us take a fragment of pyritous ore—auriferous 
pyrites, and, before being abraded from the vein-rock, the pyrites is of a bright 
glistening surface, hard, firm, and glass-like in its brittleness, with no visible 
appearance of the gold, and to the inexperienced eye it would present no feature 
of intrinsic worth. It is broken from the vein-rock, and without being removed 
from the adit-level in which it was obtained, it is allowed to remain under the 
surface of the flow of waste vein-water which passes along the ' floor' of the level. 
But a few days shall have elapsed since its separation from the rock, and yet an 
oxidation of the iron of the sulphuret will be found to have commenced. The 
bright surface of the pyrites appears covered with a ferruginous rust, but still no 
gold is visible. The oxidation, as time passes, will be found to increase, and the 
brightened colour of the specimen will show that its iron has passed from the 
condition of a sulphuret to that of a peroxide. In its physical character it will 
be found to have passed through a wide mutation. It is no longer compact and 
indurated, but is a slightly cohesive mass, which, under the lightest friction, falls 
into a soft, partially-gritty powder, intermixed with which are plainly discernible 
the glistening particles of the yellow gold. This is not a surmised case ; it is a 
true picture of a phenomenon that is continually witnessed by the workers in gold-
veina. Why, I repeat, is the pyrites kept from decomposition, while forming a 



456 THE GEOLOGIST. 

portion of the actual vein, and why does its decomposition so speedily 
commence when removed from its primal condition? Is not the cause 
evidently to be found in the fact, that the vital forees of the vein are still 
in operation, and that they possess the power of resisting decay? Above 
the water-level we find this decomposing action pervading the entire scope of the 
vein; below that point the oxidation has not progressed. The water evidently 
claims a preservative influence over the constituents of the vein. So long as the 
water procolates freely through the interstices of the vein, so long will a medium 
exist through which and by which the electro-magnetic forces will act, and the 
decomposition of the vein be held in abeyance. While those forces continue in 
full activity, aided by the solvent and mechanical action of the water, the deposi
tion will progress, and the vein continue to accumulate its mineral wealth. As the 
vital principle of the plant or animal does not create any new material in the 
growth of its subject, but augments its quantity by the process of assimilation, so 
the vital forces of the vein do not create the metal, but act by transposition of 
metallic substances from the depths of the earth and the surrounding wall-rocks, 
to the body of the vein. For the verity of this assertion we appeal to the 
practical facts of the laboratory. Crosse has produced various metallic^ salts 
by electric action. The deposition of metal by the electrotype process is too 
familiar to all to require description; and the labours of Fox and others, in the 
direct application of electro-magnetic force upon mineral veins, should satisfy even 
the most sceptical, by the clear, broad light of truth which surrounds them." 

The consideration of the fourth point is reserved by Mr. Leeds for a future number. 
The other articles on gold-mines and the distribution of that precious metal in this 

number of the " New York Mining Magazine," will be perused also with interest, 
especially in regard t9 the question of the extension downwards into the solid rock 
of the gold-bearing veins ; practical facts seeming to prove that, at any rate in 
some instances, the vein continues actually as rich, or richer even, in gold in its 
downward progress; but that the rock not having undergone the decomposition 
usually attendant on its upper portion, the metal is not so visible or so easy of 
extraction. 

In the report of the Pascoe Gold-mines in Georgia by C. H. Shepard, for example, 
we are told that the quartz-veins exhibit the usual phenomena of lodes, and that, 
although gold occurs in places inclosed directly in the quartz, " it is nevertheless true 
that its chief repository is in the pyrites," which occurs " not only in the joints of 
the quartz-rock but is diffused through its entire substance. Sometimes its pro
portion rises to one-quarter part of the veins; and rarely it constitutes large 
wedges and ovoidal masses in a state of almost absolute purity." The reader may 
find some interesting and confirmatory remarks on the subject of the derivation 
of gold from the pyrites, by Mr. Odernheimcr, in the Geological Society's Journal, 
vol. xi. p. 401. 

"There is no foundation whatever," Dr. Shepard adds, "for the opinion 
that the quartz veins grow poorer in gold with their depth, at least in the 
usual repositories where it is associated with pyrites. The contrary would rather 
seem to be the fact, although it is undoubtedly true, that, as the shafts and 
galleries penetrate deeper, and enter the region beyond the decomposing influence 
of the atmosphere, tho gold becomes more and more inaccessible to the old method 
employed for obtaining it." We do not pretend to enter into the discussion on 
this point, which is one, however, so important in its geological bearings, that 
the statements on both sides deserve careful consideration. 




